Thiamine deficiency in vivo produces fiber cell degeneration in mouse lenses.
Thiamine (Vitamin B1) is a co-factor for enzymes key in bridging aerobic and anaerobic metabolism. One such enzyme, transketolase, catalyzes two of three reactions for entry into the pentose-phosphate pathway, a major source of chemical reducing power. Thus, thiamine deprivation (TD) is considered a classic model of systemic oxidative stress and is linked with degenerative diseases. TD in mice and rats produces neurodegeneration with Alzheimer's disease characteristics. Age-related disease of the lens, commonly cataract, is also linked with thiamine and oxidative stress. To test the effects of TD on mice, we used a previously defined protocol involving a thiamine free diet and a thiamine antagonist. After 12 days, lens fiber cell degeneration was observed primarily along the lens posterior beneath the intact capsule. These regions exhibited a localized increased expression of Alzheimer precursor protein, Abeta peptides, and presenilin 1. These data indicate that TD in mice produces fiber cell degeneration and suggest common mechanisms for TD-induced lens fiber and neuronal cell degeneration.